Regulatory role for nucleosome assembly protein-1 in the proliferative and vasculogenic phenotype of pulmonary endothelium.
Pulmonary microvascular endothelial cells (PMVECs) are enriched with progenitor cells that underlie their rapid proliferation and vasculogenic capacity. However, the molecular basis for such an enhanced growth potential is unknown. Nucleosome assembly protein-1 (NAP1), and its related family of proteins, have been incriminated in control of cell growth in a range of species. We therefore sought to determine whether NAP1 contributes to the rapid proliferation and vasculogenesis that is observed in PMVECs. NAP1 was expressed at a high level in two fast-growing cell types, including PMVECs and resident microvascular endothelial progenitor cells that were selected from PMVECs, whereas it was expressed at a low level in slow-growing pulmonary artery endothelial cells (PAECs). Heterologous NAP1 expression increased the growth potential of PAECs, whereas inhibiting NAP1 expression reduced the growth potential of PMVECs. Despite its impact on endothelial cell growth, NAP1 did not influence the expression of endothelial cell-selective markers (PECAM-1, VE-cadherin, von Willebrand factor), and it did not influence cell type-specific lectin binding criterion; PMVECs interact with Griffonia simplicifolia lectin, whereas PAECs interact with Helix pomatia lectin. PMVECs possess a higher basal transelectrical resistance than do PAECs, indicative of their more restrictive barrier property. Changing NAP1 expression did not normalize this basal barrier function between PMVECs and PAECs. To examine whether the growth-promoting actions of NAP1 influence blood vessel formation, endothelial cells were mixed into Matrigel and subcutaneously implanted. PMVECs generated eightfold more blood vessels than did PAECs over a 10-day time course. Heterologous NAP1 expression in PAECs increased the number of blood vessels formed by this cell type, where blood vessel growth approached that seen with PMVECs. Thus, our findings indicate that NAP1 functions as an important regulator of the proliferative and vasculogenic endothelial cell phenotype without globally impacting endothelial cell phenotype specification.